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Material properties

C*********

cRAFAFAREEEEX material properties
chkddkxxx® Metals for FE AISI 304 from MatWeb

C*********

|

alro=7.870 ldensity , g/cc

kxx,1,16.2 I Thermal conductivity W/m-K 16.2
dens,1,alro*1e3 | Density kg/m3
alpx,1,17.3e-6 I CTE 1/K

¢,1,500 I Specific heat J/kg-K 450-500
ex,1,200e9

!

kxx,2,16.2

dens,2,alro*1e3
alpx,2,17.3e-6
c,2,500
ex,2,200e9



1
ELEMENTS

Booster Jaw Bar

Thermal Model
With ED and
Conventional Cooling

AN

FEB 26 2012
13:355:05




AN

WNODAL SOLUTION

After 24 Hours, V3 FEB 26 2012
STEP=24 12:40:03
SUB =1 10W/m?2 on ends
TIME=86400

TEMP (AVG)
RSYS=0 25.216

SMN =25.216
SMX =93.349 32.787

40.357

47.927

55.498

63.068

10.638

718,205

B5.773

93.349.

Booster Jaw Bar




AN

WNODAL SOLUTION

After 24 Hours, V3 FEB 26 2012

STEP=24 12:43:13

SUB =1 10W/m2 on ends

TIME=86400

TEMP (AVG)

RSYS=0 25.216

SMN =25.216

SMX =93.349 32.787
40.357
47.927
55,498
63.068
70. 638
78.209
85.779

93.349.

Booster Jaw Bar




AN
After 24 Hours, V3 FEB 26 2012

10W/m2 on ends 12:38:04

POSTZ6

93.366
86.533
7R.696
7Z.859
66. 022
TEME 55%.185
5Z.348
45.511

Z68.674

31.837

25 (xl0*+*1)

a 1728 3456 5154 6912 5640
g64d 2592 4520 60448 =

TIME

Ecoster Jaw Bar




WNODAL SOLUTION

STEP==24

SUB =1
TIME=86400
TEMFE (AVG)
RSY3S=0

SMN =24.427
SMX =9Z.642

Boozter Jaw Bar

AN
After 24 Hours, V3 FEB 26 2012

10W/m2 on sides and ends 13:44:12

24.427
32.007

39.586

47.165

54.745

b2.324

69.904

17.483

85.063

92. 642.




WNODAL SOLUTION

STEP==24

SUB =1
TIME=86400
TEMFE (AVG)
RSY3S=0

SMN =24.519
SMX =9Z.642

Boozter Jaw Bar

AN

After 24 Hours, V3 FEB 26 2012
10W/m2 on sides and ends 13:59:17

24.

32.

39.

47.

54,

62 .

69.

7.

B5.

92.

5319

0ss

6585

2277

196

365

935

504

073

642II




N AN
FOST After 24 Hours, V3 FEB 26 2012

10W/m2 on sides and ends 13:41:58

92.659
85.6894
78,128
72,382
65.596
TEMP 58.83
5Z.064
45.298

36.53Z

31.766

25 (xl0*+*1)

a 1728 3456 5154 6912 5640
g64d 2592 4520 60448 =

TIME

Ecoster Jaw Bar




WNODAL SOLUTION

STEP=720

SUB =1
TIME=.259E+07
TEMP (AVG)
RSYS=0

SMN =411.723
SMX =525.985

Booster Jaw Bar

After 1 month, V3
10W/m?2 on ends

AN

FEB 26 2012
13:51:51

411

424,

437.

449,

462.

475.

457.

500.

513.

525.

723

419

115

511

506

202

598

594

289

985II




POSTZ6

5Z6.004

475,

425,

375.

325.

TEMF

275.

225.

175.

1z5.

75.

Ecoster Jaw Bar

9

g

1

25

After 1 month, V3
10W/m2 on ends

259, 2

518.4 1036.8 1555.2 2073. 8

TIT.B 1296 1514.4
TIME

2332.18

(xl0**3)

2594

AN

FEB 26 2012
13:350:17

1hour running time




AN

WNODAL SOLUTION

After 1 month, V3 FEB 26 2012
STEP=720 . 14153148
SUE =1 10W/m2 on sides and ends
TIME=.259E+07
TEMP (BVGE)
Es¥sS=0 389.733
SMN =389.733

SMX =504.062 402.436
415.139

4277.843

440.546

453.249

465.953

478.656

491.359

504.062.

Booster Jaw Bar




AN

WNODAL SOLUTION

After 1 month, V3 FEB 26 2012
STEP=720 . 141543140
SUE =1 10W/m2 on sides and ends
TIME=.259E+07
TEMP (BVGE)
Es¥sS=0 389.8%26
SMN =389.826

SMX =504.062 402.519

415.212

42°7.905

440,598

453.291

465. 984

478.676

491. 369

504.062.

Booster Jaw Bar




POSTZ6

504.081

453. 672

403.264

352.854

30Z. 448

TEMF

Ecoster

=52Z.04

201. 632

151. 224

100.816

50.408

Jaw Bar

After 1 month, V3

10W/m?2 on sides and ends

(xl0**3)

518. 421 1036. 817 1555.213
259, 223 TPF.e19 1296.015 1514.411
TIME

2073.809 2594

2332.807

AN

FEB 26 2012
14:52:33




Thermal Model

With ED,
Conventional Cooling
and 25C water line

Booster Jaw Bar




NODAL SOLUTION ANSYS 12.0.1
After 24 Hours, V3 FEB 27 2012

STEFP=24 .

SUB =1 10W/m2 on sides and ends 08:44:26

TIME=86400 25C on hottest side y=0

TEMP (BVGE)

RSYS=0 24.41

SMN =24.41
SMX =73.748 29.892

35.374

40.856

46.338

51.82

57.302

6Z2.784

BE.266

73.748.

Booster Jaw Bar




WNODAL SOLUTION

STEP=24

SUB =1
TIME=86400
TEMP (AVG)
RSYS=0

SMN =24.41
SMX =73.748

Booster Jaw Bar

After 24 Hours, V3
10W/m2 on sides and ends
25C on hottest side y=0

ANSYS 12.0.1
FEB 27 2012
08:45:31

24.41

29.892

35.374

40.856

46.338

51.82

57.302

6Z2.784

BE.266

73.748.




NODAL SOLUTION ANSYS 12.0.1
After 24 Hours, V3 FEB 27 2012

STEFP=24 .

SUB =1 10W/m2 on sides and ends 08:47:11

TIME=86400 25C on hottest side y=0

TEMP (BVGE)

RSYS=0 24.41

SMN =24.41

SMX =73.748 - 29.892

35.374

40.856

46.338

51.82

57.302

6Z2.784

BE.266

73.748.

Booster Jaw Bar




NODAL SOLUTION ANSYS 12.0.1
After 24 Hours, V3 FEB 27 2012

STEFP=24 .

SUB =1 10W/m2 on sides and ends 08:47:52

TIME=86400 25C on hottest side y=0

TEMP (BVGE) by 5es

RSY3=0 )

SMN =24 .562

SMX =73.748 30.027
35.492
40,957
46,422
51.887
H7.352
BZ2.817
B8.283

73.748.

Booster Jaw Bar




After 24 Hours, V3
10W/m?2 on sides and ends
25C on hottest side y=0

730752

BE. 875

64

559,125

54,25

TEMP 49.375
44.5

39.625

34.75

29.875

25 (=x10**1)

2.5 1730 3457.5 5185 6912.5 g640
§Be6.25 25983.75 4321. 25 6048.75 TITa.25

TIME

Ecoster Jaw Bar




AN

NODAL SOLUTION

After 1 month, V3 FEB 27 2012
STEP=720 . 10:38:23
SUB =1 10W/m2 on sides and ends
e 25C on hottest side y=0
TEMP (AVG) =
RSYS=0 24.8
SMN =24.87

SMX =75.301 30.473
36.077
41.68
47.283
524 887
58.49
64.094

69.697

75.301

Booster Jaw Bar




: AN

NODAL SOLUTION

After 1 month, V3 FEB 27 2012
STEP=720 . 10:42:18
SUB =1 10W/m2 on sides and ends
A e SO LD 25C on hottest side y=0
TEMP (AVG) 04,931
RSYS=0 £
SMN =24.931
SMX =75.301 .528

.124

: 321

. Sl

. 914

. S

. 107

. 704

: 501

Booster Jaw Bar




AN

NODAL SOLUTION
After 1 month, V3 FEB 27 2012

STEP=720 . 10:43:53

SUB =1 10W/m2 on sides and ends

e e 25C on hottest side y=0

TEMP (AVG) 54.931

RSYS=0 £

SMN =24.931

SMX =75.301 30.528
36.124
L
47.317
52.9140
58.511]
64.107|
69.704

75.301’.

Booster Jaw Bar




POSTZ6

TEMFE

Ecoster Jaw Bar

g0

Tz

54

56

48

40

32

24

1a

After 1 month, V3
10W/m?2 on sides and ends
25C on hottest side y=0

(xl0**3)

518. 421 1036. 817 1555.213
259, 223 TPF.e19 1296.015 1514.411
TIME

2073.809 2594

2332.807

AN

FEB 27 2012
10:357:37




Model for Thermal Displacements

Booster Jaw Bar




Booster Jaw Bar

After 1 month, V3
Total Displacements (in meters)

ANSYS 12.0.1
FEB 27 2012
14:56:18
NODAL SOLUTION
STEP=1

SUB =1

TIME=1

USUM (AVG)
R3SYS=0
PowerGraphics
EFACET=1
AVRES=Mat

DMX =.001628
SMX =.001628

0
.181E-03
. 362E-03
.543E-03
. 124E-03
. 905E-03
. 001085
.001266
. 001447
.001628

BOUCRE0NE



After 1 month, V3
UY Displacements

Booster Jaw Bar

ANSYS 12.0.1
FEB 27 2012
14:49:36

NODAL SOLUTION
STEP=1

SUB =1
TIME=1
Uy (AVG)
RSYS=0
PowerGraphics
EFACET=1
AVRES=Mat
DMX =.001628
SMN =-.705E-04
SMX =.706E-04
—.705E-04
Bl _ .05 04
Bl _ 5005 04
B _ >358-04
EE _ 7s538-05
Bl 555 05
C | 235E-04
L1 . 392E-04
0 549E-04
Bl o504



After 1 month, V3
UX Displacements

Booster Jaw Bar

ANSYS 12.0.1
FEB 27 2012
14:51:44

NODAL SOLUTION
STEP=1

SUB =1

TIME=1

X (AVG)
R3SYS=0
PowerGraphics
EFACET=1
AVRES=Mat

DMX =.001628
SMN =-.473E-03
SMX =.155E-03
-.473E-03
-.403E-03
5
-.264E-03
-.194E-03
-.124E-03
-.542E-04
.156E-04
.8355E-04
.155E-03

)




ANSYS 12.0. 1
FEB 27 2012
After 1 month, V3 14:52:32

. NODAL SOLUTION
UZ Displacements S,

AVRES=Mat
DMX =.001628
SMN =-.001624
-.001624
-.001443
-.001263
-.001082
=i, SO -3
. 122E-03
-.541E-03
-.361E-03
—«180E-03

JOUCAE0EN

Booster Jaw Bar




